THAT WHICH IS CLAIMED: 



1. A method for design analysis of a component, the method comprising: 
generating a finite element model of the component; 
receiving user-defined parameters defining a plurality of variables 

associated wrth the component and including at least one thermo-mechanical 



environment parameter; 

subjecting the finite element model of the component to at least one 
\ 

environmental load; 

1 

10 determining a stress response of the finite element model based upon 

j & the at least one environmental load; 



determining whether the stress response is within pre-selected limits; 

C3 ■ . \ 
and 1 

■*£ \\ 

' ■ prompting modification of at least one of a design of the component 

^ 15 and at least one user-defined parameter and regenerating the finite element 

a model if the stress response is outside of the pre-selected limits. 

o ' 0 . 1 

iy . . : ' . 1 

H 2. The method of claim 1, wherein determining whether the stress 

ru • \\ : 

p response is within pre-selected limits comprises converting the stress response 



? J » 

20 of the finite element model to a fatigue life for the component and comparing 

the fatigue life for the component to a target fatigue life for the component. 

3. The method of c^im 2, wherein prompting modification comprises 
determining at least one of the design of the component and at least one user- 

25 \ defined parameter that causes the fatigue life for the component to be shorter 

than the target fatigue life for the component, if the fatigue life for the 
component is shorter than theVtarget fatigue life for the component. 

4. The method of claim 1 , further comprising creating a drawing of a 
30 design of the component prior to^generating the finite element model of the 

component. 
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5. Thl method of claim 4, "wherein creating the drawing of the design of 
the component comprises creating a three-dimensional computer aided 



drawing of the design of the component. 

6. TheLthod of claim 4, wherein creating «he drawing of «he design of 
the component comprises ere; 
embedded in the component. 



the component comprises creating a drawing of a design of electronics 



7. The method of claim 1, wherein receiving user-defined parameters 

I 

10 defining a plurality of variables associated with the component comprises 

receiving at least\ne of at least one manufacturing parameter for the 
|;j component, at leasl one boundary condition for the component, and part 

"i information for the\component. 

^ 15 8. The method of claim 1, wherein receiving at least one thermo- 

? mechanical environment parameter for the component comprises receiving at 

° , * A . • 

p j least one of a thermal environment parameter, an acoustic environment 



jy parameter, a vibration environment parameter, and a shock environment 

£3 parameter. 

■ 20 

9. The method of claim 1 , further comprising receiving finite element 
properties and information regarding at least one part of the component. 



10. The method of claim 9, wherein receiving information regarding at 
25 least one part of the component comprises receiving information from a 

database of parts information. 



1 1 . The method of claim 1 , wherein subjecting the finite element model of 
the component to at least one environmental load comprises subjecting the 
30 finite element model of the component to at least one of a thermal 

environmental load, an acoustic environmental load, a vibration environmental 
load, and a shock environmental 

w 
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12. The method|of claim 1, further comprising storing the finite element 

model as a representation of the design for the component if the stress 
response is within tie pre-selected limits. 

5 \ ■ 

13. The method oftclaim 1, wherein subjecting the finite element model of 

the component to at least one environmental load comprises: 

H • > 

. subjecting the finite element model of the component to a 
computational first loadl| * . 

10 subjecting the finite element model of the component to a 

■ 1 ; " 

|pjh computational second load; 

determining a maximum response of the finite element model of the 

^ component to the first load| 

yg determining a maximum response of the finite element model of the 

, 7t . 15 component to the second load; ; , 



s determining a ratio ofithe maximum responses; 

£3 • 1 

jij obtaining a first environmental load to test against the component; 



f * . applying the ratio of the maximum responses to the first environmental 

£3 load to convert the first environmental load to a second environmental load; 

^ 20 and 



subjecting the finite element model to the second environmental load. 

14. The method of claim 13, wherein determining a stress response of the 

finite element model based upon the at least one environmental load comprises 

% 

25 determining the stress response of the finite element model based upon the 

second environmental load. 



1 5 . The method of claim 1 3 , wherein obtaining the first environmental 
load to test against the component comprises obtaining one of an acoustic 
30 pressure load and an acceleration load|and wherein applying the ratio of the 

maximum responses to the first environmental load to convert the first 
environmental load to the second environmental load comprises converting the 
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first environmental load to the other of the acoustic pressure load and the 
acceleration load\ 



16. The method of claim 13, wherein subjecting the finite element model 
of the component to|the computational first load comprises subjecting the 
finite element modeBof the component to a 1 psi uniform acoustic pressure 
load. 



17. The method off claim 13, wherein subjecting the finite element model 



10 of the component to the computational second load comprises subjecting the 

t? finite element model ofkhe component to a 1 g negative based acceleration 

O 

£3 load 

\i 

18. > The method of claim 13, further comprising applying boundary 

fr* • 1 

43 15 conditions to the finite .element model of the component prior to determining 

s ,. *■ % 

the maximum response ofrthe finite element model of the component to the 

^ first load. 

PJ 
O 

m 



1 9. The method of claimt 13, further comprising applying boundary 
20 conditions to the finite element model of the component prior to determining 

the maximum response of the\ finite element model of the component to the 
second load. 



20. The method of claim 1, ^herein subjecting the finite element model of f 
25 the component to at least one environmental load comprises: 

subjecting the finite element model of the component to a 
computational acoustic load; 

applying boundary conditions to the finite element model; 
determining a maximum pressure response of the finite element model 
30 to the acoustic load and the boundary conditions, wherein the maximum 

pressure response is based upon a selected sonic pressure load for testing 
against the component that is converted to a pressure power spectral density; 
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subjecting the finite element model to a computational acceleration 



load; 



applying boundary conditions to the finite element model; 

determining a maximum acceleration response of the finite element 
5 model to the acceleration load and the boundary conditions, wherein the 

maximum acceleration response is based upon a selected sonic pressure load 
for testing agaiilst the component that is converted to a pressure power spectral 
density; ^ 

determining a ratio of the maximum pressure response to the maximum 
I 

10 acceleration response for the selected sonic pressure load; 

applying tile ratio of the maximum pressure response to the maximum 

C3 . | " 

63 acceleration response to the pressure power spectral density to convert the 

\j \ 

.p pressure power spectral density to an acceleration power spectral density; 

J 1 ? generating an input for a shaker table according to the acceleration 

4? 15 power spectral density; 

q securing the component to the shaker table; 

fW applying the input to the shaker table; and 

M I 

flj monitoring the ^response of the component to the input. 

O ^ 1 . \ 

20 * . 21. The method of claim 20, wherein subjecting the finite element model 

. 1 

of the component to the ^computational acoustic load comprises subjecting the 

finite element model to at 1 psi uniform pressure load. 

■ ■ 

22. The method of claim 20, wherein subjecting the finite element model 

25 to the computational acceleration load comprises subjecting the finite element 

• . I . ' " 

model to a 1 g negative base acceleration load/ 

\ ■ ■ ■ 

23. An automated systerrilfbr design analysis of a component, the system 
comprising: 

30 a client element capable of receiving user-defined parameters defining 

I 

a plurality of variables associated with the component and including at least 

I 

one thermo-mechanical environment parameter, and said client element also 
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capable of receiving at least one of a modified design of the component and at 
least one modifi ed user-defined parameter; and 



a processing element responsive to said client element and capable of 

i 

generating a finite element model of the component, said processing element 
also capable of automatically performing the design analysis based upon user- 



defined parameters defining a plurality of variables associated with the 
component and including at least one thermo-mechanical environment 

parameter withouiadditional manual input by subjecting the finite element 

! ... 
model of the component to at least one environmental load, determining a 

stress response of tlie finite element model based upon the at least one 
environmental load^nd determining whether the stress response is within pre- 
selected limits; said processing element further capable of prompting 

• ft 

modification of at lee&t one of the design of the component and at least one 
user-defined parameter, and said processing element also capable of 

automatically regenerating the finite element model and automatically re- 

ft. 

performing the design analysis based upon the at least one of the modified 
design of the componehland at least one modified user-defined parameter 
without additional manual input if the stress response is outside of the pre- 
selected limits. 



24. The system of claim!23, further comprising a storage element for 

storing the finite element model as a representation of the design for the 

li 

component if the stress response is within the pre-selected limits. 



25. The system of claim 23* wherein said processing element determines 
whether the stress response is within pre-selected limits by converting the 
stress response of the finite element model to a fatigue life for the component 
and comparing the fatigue life fohthe component to a target fatigue life for the 
component. 



26. The system of claim 25, wherein said processing element is further 

I 

capable of determining at least one of the design of the component and at least 
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one user-defined parameter that causes the fatigue life for the component to be 
shorter than lie target fatigue life for the component, if the fatigue life for the 



component is^horter than the target fatigue life for the component. 

27. The system of claim 23, wherein said client element receives user- 
defined parameters by receiving at least one manufacturing parameter for the 

% 

component, at least one boundary condition for the component, and part 

... \ " : 

information for the component. 



28. "The system of claim 23, wherein said client element receives at least 
one thermo-mechanical environment parameter for the component by 
receiving at least one|of a thermal environment parameter, an acoustic 



environment parameter, a vibration environment parameter, and a shock 

. 1 
environment parameter. 



i 

29. The system of claim 23, wherein said client element is further capable 
of receiving finite element properties and information regarding at least one 
part of the component. 

30. . The system of claim^29, wherein said client element receives 
information regarding at least one part of the component from a database of 
parts information. 



31. The system of claim 2 3, Wherein said processing element subjects the 
finite element model of the component to at least one environmental load by 
subjecting the finite element model of the component to at least one of a 

• \\ * ■ 

thermal environmental load, an acoustic environmental load, a vibration 

i . 

environmental load, and a shock environmental load.. 

\ 

32. The system of claim 23, wherein said client element is further capable 
of receiving a drawing of a design of the component. 
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33. The system of claim 32, wherein said client element receives the 
drawing of the design of the component by receiving a three-dimensional 



25, 



30 



computer aided drawing of the design of the component. 



34. The system of plaim 32, wherein said client element receives the 
drawing of the design of the component by receiving a drawing of a design of 
electronics embedded in the component. 



35. The system of claim 23, wherein said processing element subjects the 

1 . ; •. . •< 

10 finite element model of the component to at least one environment by: 

f*& • - subjecting the finite element model of the component to a 

C3 ■ ! ■ ' ' 

p computational first load; | 

N subjecting the finite element model of the component to a 

ih computational second load; 

-|g ' 1.5 determining a maxi-mum response of the finite element model of the 

* component to the first load;| 

C3 / ' I - ■ ' . : . . , 

Pj determining a maximum response of the finite element model of the 

k* •. • ' ' • ' :' ' fv • ' ■'■ . > ." '. . . / 

h i component to the second load; 

U ■ ■ ' ' ' \ ' •■' ' ■ • *' ■ ' 

determining a ratio ofkhe maximum responses; ,„ , •:; 

20 obtaining a first environmental load to test against the component; 

• applying the ratio of the maximum responses to the first environmental 

* load to convert the first environmental load to a second environmental load; 

and *" *" ' *' \V 

subjecting the finite element model to the second environmental load. 



36. The system of claim 35, wherein said processing element determines 
the stress response of the finite element model based upon the at least one 
environmental load by determiningtthe stress response of the finite element 
model based upon the second, environmental load. 

37. The system of claim 35, wherein said processing element obtains the 
first environmental load to test againsffhe component by obtaining one of an 
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10 



4S 15 



25 



acoustic pressurVload and an acceleration load, and wherein said processing 
element a pplies l ie ratio of the maximum responses to the first environmental 



load to convert the first environmental load to the second environmental load 
that is the other ofvthe acoustic pressure load and the acceleration load. 



38. The system of claim 35, wherein said processing element subjects the 
finite element modellof the component to a computational first load by 
subjecting the finite element model of the component to a 1 psi uniform 
acoustic pressure load! 



H; - 39. The system of claim 35, wherein said processing element subjects the 

£3 , finite element model ol the component to a computational second load by 

sj 1 ' ' ' 

j» subjecting the finite element model of the component to a 1 g negative based 

acceleration load. \\ 

M ft . 



p 40. The system of clahn 35, wherein said processing element is further 

f9 capable of applying boundary conditions to the finite element model of the 

f!J component prior to determining the maximum response of the finite element 

jPj' model of the component tolthe first load. 

■ V " 

41 . The system of claim|35, wherein said processing element is further 
capable of applying boundarff conditions to the finite element model of the 
component prior to determining the maximum response of the finite element 

to the; 



model of the component to the second load. 



42. The system of claim 23Swherein said processing element subjects the 

finite element model of the component to at least one environment by; 

ft 

subjecting the finite element model of the component to a 
computational acoustic load; I 
30 1 applying boundary conditions to the finite element model; 

determining a maximum pressure response of the finite element model 
to the acoustic load and the boundary conditions, wherein the maximum 
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C3 



pressure response K based upon a selected sonic pressure load for teisting 
aga inst the component that is converted to a pressure power spectral density ; 



subjecting thq finite element model to a computational acceleration 

load; 

5 applying boundary conditions to the finite element model; 

determining a rJaximum acceleration response of the finite element 
model to the acceleration load and the boundary conditions, wherein the 
maximum acceleration response is based upon a selected sonic pressure load 
for testing against the component that is converted to a pressure power spectral 
10 density; | 

fch determining a ratio of the maximum pressure response to the maximum 

a I 

p acceleration response fbrlthe selected sonic pressure load; 

Vi ■■ I . 

'.S applying the ratio hf the maximum pressure response to the maximum 

+• i 

^3 acceleration response to the pressure power spectral density to convert the 

H | • 

^2 15 pressure power spectral density to an acceleration power spectral density; 



generating an inputffor a shaker table according to the acceleration 



PJ power spectral density; 

jy applying the injput to the shaker table upon which the component is 



secured; and ; § . ; 
20 monitoring the respc|ise of the component to the input. 

43. The system of claim kl, wherein said processing element subjects the 
finite element model of the component to the computational acoustic load by 
subjecting the finite element model of the component to a 1 psi uniform 

25 pressure load. 

44. The system of claim 423 wherein said processing element subjects the 
finite element model of the component to the computational acceleration load 
by subjecting the finite element model of the component to a 1 g negative base 

30 acceleration load. 
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45. A computer program product for automated design analysis of a 
component, Jhej^omputJr program product com prising a comp uter-readable 
storage medium havingXmputer-readable program code portions stored 
therein, the computer-readable program code portions comprising: 

a first executable portion capable of receiving user-defined parameters 
associated with the component and including at least one thermo-mechanical 
environment parameter; | 

a second executable portion capable of generating a finite element 
model of the component; 

a third executable portion capable of automatically performing design 
analysis based upon the user-hefmed parameters associated with the . 
component and including at least one thermo-mechanical environment 
parameter, the finite element properties, and the information regarding at least 
one part of the component without further manual input by subjecting the 
.finite element model of the component to at least one environmental load, 
determining a stress response ofilthe finite element model based upon the at 
least one environmental load, ank determining whether the stress response is 
within pre-selected limits; and 

a fourth executable portion capable of prompting modification of at 
least one of the design of the component and at least one user-defined 
parameter, said fourth executable portion also capable of regenerating the 
finite element model if the stress response is outside of the pre-selected limits. 



46. The computer program product of claim 45, wherein said third 
executable portion determines whether the stress response is within pre- 
selected limits by converting the stress response of the finite element model to 
a fatigue life for the component and comparing the fatigue life for the 
component to a target fatigue life for the component. 



47. The computer program product of claim 46, wherein said third 
executable portion is further capable of determining at least one of the design 
of the component and at least one user-defined parameter that causes the 
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tie 



fatigue life for the component to be shorter than the target fatigue life for the 
component, if the fatigue life for the component is shorter than the target 



fatigue life for the component. 



48. The computer program product of claim 45, wherein said first 

1 

executable portion receives user-defined parameters by receiving at least one 
manufacturing parameter for the component, at least one boundary condition 
for the component, and part information for the component. 



49. The computer program product of claim 45, wherein said first 
execute o„ rti on Ice.ves a, lea,, one thermo-mechanical environment 

s 

parameter for the component by receiving at least one of a thermal 
environment paramiter, an acoustic environment parameter, a vibration 
environment parameter, and a shock environment parameter. 



50. The computer program product of claim 45, wherein said first 
executable portion isjalso capable of receiving finite element properties and 
information regarding at least one part of the component. 



5 1 . The computer program product of claim 50, wherein said first 
executable portion receives information regarding at least one part of the 
component from a database of parts information. 

52. The computer program product of claim 45, wherein said third 
executable portion subjects the finite element model of the component to at 
least one environmentalfload by subjecting the finite element model of the 

component to at least one of a thermal environmental load, an acoustic 

1 

environmental load, a vibration environmental load, and a shock 
environmental load. 
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53. The computer program product of claim 45, wherein said first 
executable portioh is further capable of receiving a drawing of a desi gn of the 



component. 

54. The computer program product of claim 53, wherein said first 
executable portion receives the drawing of the design of the component by 
receiving a three-dimensional computer aided drawing of the design of the 
component. 



55. The computer program product of claim 53, wherein said first 
executable portion receives the drawing of the design of the component by 
receiving a drawing of a design of electronics embedded in the component. 



56. The computer program product of claim 45, further comprising a fifth 
executable portion for storing the finite element model as a representation of 
the design for the component if the stress response is within the pre-selected 
limits. \ 



57. The computer program product of claim 45, wherein said third 

I 

executable portion subjects the finite element model of the component to at 
least one environment by :1 

subjecting the finite^ element model of the component to a 
computational first load; | 

subjecting the finite 'element model of the component to a 
computational second load; \ 

determining a maximum response of the finite element model of the 
component to the first load; 1 

determining a maximuin response of the finite element model of the 
component to the second load; \ 



determining a ratio of thfe maximum responses; 

obtaining a first environmental load to test against the component; 
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applying the ratio of the maximum responses to the first environmental 
load to convert the first environmental load to a second environmental load^ 
and 



subjectinglthe finite element model to the second environmental load. 



58. The computer program product of claim 57, wherein said third 
executable portion determines the stress response of the finite element model 
based upon the at least one environmental load by determining a stress 
response of the fmit| element model based upon the second environmental 
load. 



59. The computertprogram product of claim 57, wherein said third 

executable portion obtains the first environmental load to test against the 

II 

component by obtaining one of an acoustic pressure load and an acceleration 
load, and wherein saidlthird executable portion applies the ratio of the 
maximum responses totthe first environmental load to convert the first 
environmental load to the second environmental load that is the other of the 
acoustic pressure load and the acceleration load. 



60. The computer program product of claim 57, wherein said third 
executable portion subjects the finite element model of the component to the 
computational first load by subjecting the finite element model of the 
component to a 1 psi uniform acoustic pressure load. 



61. The computer program product of claim 57, wherein said third 
executable portion subjects! the finite element model of the component to the 
computational second load |>y subjecting the finite element model of the 
component to a 1 g negativeibased acceleration load. 



62. The computer program product of claim 57, wherein said third 
executable portion is further caSable of applying boundary conditions to the 
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finite element moael of the component prior to determining the maximum 
response of the finite element model of the component to the first load. 



63. The compute^program product of claim 57, wherein said third 
executable portion is further capable of applying boundary conditions to the 
finite element model of the component prior to determining the maximum 



response of the finite e 



ement model of the component to the first load. 



64. The computer program product of claim 45, wherein said third 

i 

executable portion subjects the finite element model of the component to at 
least one environment by: 

• . i 

subjecting the finite element model of the component to a 
computational acousticjjoad; 

applying boundary conditions to the finite element model; 

determining a maximum pressure response of the finite element model 
to the acoustic load and t!he boundary conditions, wherein the maximum 
pressure response is baseci upon a selected sonic pressure load for testing 
against the component tllat is converted to a pressure power spectral density; 

subjecting the finite element model to a computational acceleration 
load; 1 , t 

applying boundaryiconditions to the finite element model; 

determining a maximum acceleration response of the finite element 
model to the acceleration 1 cLd and the boundary conditions, wherein the . 
maximum acceleration response is based upon a selected sonic pressure load 
for testing against the component that is converted to a pressure power spectral 
density; \ 

determining a ratio of the maximum pressure response to the maximum 
acceleration response for the selected sonic pressure load; 

applying the ratio of the|maximum pressure response to the maximum 
acceleration response to the pressure power spectral density to convert the 
pressure power spectral density lo an acceleration power spectral density; 
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generating an input for a shaker table according to the acceleration 
power spectral density; 



applying Ihe input to the shaker table upon which the component is 
secured; and 

monitoringlthe response of the component to the input. 



65. The computer program product of claim 64, wherein said third 
executable portion subjects the finite element model of the component to the 
computational acoustic load by subjecting the finite element model of the 
component to a 1 psi uniform pressure load. 

! 

66. The compute| program product of claim 64, wherein said third 

executable portion subjects the finite element model of the component to the 

computational acceleration load by subjecting the finite element model of the 

■ I 
component to a 1 g negative base acceleration load. 
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